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Thesis The Effect of Sleep-Promoting Program using Aromatherapy and Relaxation 
Breathing Technique on Sleep Quality in Hospitalized Elderly Patients with 
Chronic Illness  
Author Miss Krongkan  Chusapalo 
Major Program Nursing Science  




 This quasi-experimental research aimed to examine the effect of sleep-promoting 
program using aromatherapy and relaxation breathing technique on sleep quality in hospitalized 
elderly patients with chronic illness. The subjects were recruited using inclusion criteria, and 
divided into a control (26 subjects) and an experimental group (26 subjects). The data were 
collected using 3 instruments, i.e., 1) Demographic Data Form, 2) Sleep Quality Form, and 3) 
Sleep Behavior Form. The experimental program included 1) aromatherapy set, 2) the Manual for 
Sleep Promotion, and 3) a CD for relaxation breathing technique. The experimental group 
received aromatherapy with essential oil inhalation for 45 minutes combined with relaxation 
breathing technique guiding by the CD. The control group received routine care. Demographic 
data were analyzed using descriptive statistics and chi-square. Repeated-measures ANOVA was 
used to compare mean differences of the sleep quality scores on the first, the second and the third 
night within the experimental subjects. Having the mean score of sleep quality on the first night as 
a covariate, analysis of covariance (ANCOVA) was used to compare the mean differences of the 
sleep quality scores between the experimental and control groups. 
 The results showed that the mean scores of sleep quality of the experimental group on the 
first, the second and the third night were significantly different (F = 228.07, p < .001). The mean 
scores of the sleep quality of the second and the third night of the experimental group were 
significantly higher than the control group (F = 32.78, p < .001, F = 78.43, p < .001, respectively). 
The findings indicated that the sleep quality of the elderly with chronic illness can be 
enhanced by the program. Implementing the program for promoting sleep quality of other 
populations is recommended.                                                                                                (5) 
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%+!	+	.5&o $%&m%
	
 2) #"20




 	%V+	.	%.	()%5&o 	$ 3) +
5"	 .#"1&()% 3+	. V!*)!)&. 	0
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1.  )%+!	+	.5&o 
            2. #"20
! 
            3. +5"	 





 !-t	 +	. +}
&
&# (Snyder-Halpern & Verran revised, 1990) 




























"$()% 1, 2 +	."$()% 3 3
V	*-%(0m-k. !$ 
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("+	.












5.  (""5"	! 3	- 8  8 5#V" $,
 



















	!	 (V, 2543) )% 
+	. "	$%13	!	 (Reimer, 2003; Shneerson, 2000) 
.(#(0
	!	(
,.(! (Miaskowski, 1998) +	.) 	(%+	.
	
 &'.()% !3-,





   
	

















(norepinephrine) V!&) (dopamine) +	. (gamma amino butyric acid: GABA) *-%)5	
#""	$%
 +	.






	3 RAS 	!	 - &'5	 BSR (0 !3-, )	
%
$%&.(*)VV( (serotonin) ()% (0 !	
 *-%),
(0&.






	 " (" (cerebral cortex) 

.+
&.(&	 (peripheral sensory receptors) +	..	" (limbic system) &.






 (circadian rhythms) )5		
+	.$%  $%)
(2	.)+	.3 *-% &'5	(03
)3 "$ *#&&1"+"  "	) (suprachiasmatic nuclei: SCN) (0#""	











%V (0 $% 	V( &'.# !	
 (Wagner, 


























! "	$%13	 (electroocculogram: EOG) +	.





 &	)%+&	()(1! &' 2 ..!
), (Reimer, 2003; 
Pellatt, 2007)  
1. ..	
 ()%1)	! 4 (non rapid eye movement: NREM 
sleep $ orthodox sleep) /+ &' 4 .."$ 
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 1.1 ..()% 1 (transitional stage)  &'..3 &	)%+&	.$% &'
 "	,	
 (falling asleep) (V, 2543; Reimer, 2003) "	$%. &'+"	$%
	o (alpha 
wave) 	
!"	$%2) (theta wave)  &'()%	-	$ )% 	!	 +&	#
$%1! $%1! ) ) 5&o/ 	"y71!$%..$%+	.
"
- $ 
$%	! 	  &	)%+&	..),"$	 $, %5"	 
 3
+	."!
V		!	 ..), 	 ) 2-7 ()  
1.2 ..()% 2 (light sleep)  &'..()%)	
$,  % 3	

++	.)	
	- (Potter & Perry, 2001) ..),.)"	$%+ "" 	4* (k 







..), 	 10-15 () (Dines-Kalinowski, 2002) 
1.3 ..()% 3 (slow wave sleep)  &'..()%)	
	- %	
( "	$%
. &'"	$% !	 (delta wave) )"	$%	)&&u ! (sleep spindle) ..), 	 15-
30 ()  &	)%+&	()%"$ 1	1& * (" 
(0
66)+	.
 55	6%0	 % 	!	 &	#
$%1! 	 $,(#5"	 4()% (Dines-Kalinowski, 2002)  
1.4 ..()% 4 (slow wave sleep)  &'..()%	
( (deep sleep) +	.	
	-
()%#! "	$% &'"	$% !	 . 	..), 15-30 () *-%3




6 6 V )	!	3tV"*	+	.+"()V"	) (Debuse, 1998; 
Spiegel, Leporoult, & Cauter, 1999; Reimer, 2003; Weible, Follenius, Spiegle, Ehrhart, & 
Brandenberger, 1995) (0	!




3	 $,	!	 +33& & ! 	4 &	#$%





()%)	! 4 (rapid eye movement: REM) $
 ) ..	
	- (deep sleep) )	! 4  !3-,	
	

&. 90-100 () (
 46, 2543) 	 $,(
%)5"	 4()%-1)




(Reimer, 2003) /&	#$%1! ),.)y7
+!(
!   , 




,	 &'"(0..1! +	. !
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 &	)%+&	3#3-, 
  4 1%0   $%.
&.(* 2"(03-,  ),
)	





 46, 2543; 




	-..),/""#V!V"3+	. !#		()% ) V	
 *) 	) 
(locus ceruleus) *-%""	#1&/-" (4* /),1!
" ).1
/	
	-1! (Book, 2002) 
 	
	"$. %!..()%1)	! 4 
(NREM) +	.!..	! 4 (REM) 	

 &' }	)%	.
&. 90-110 () *-%+	."$	




. %"	$%+$%+		 &'+ 
NREM ..()% 1-4 +		
 &'..()% 3 +	. 2 +	.,#!()%.. REM (Kryger, Monjan, 
Bliwise, & Ancoli-Israel, 2004; Nagel, Markie, Richard, & Taylor; Subramanian & Surani, 2007)
+	 3	
..()% 2 3 NREM V!1 %	







..()% 1 3 NREM (#"
, (Fontaine, 1993) *-%+3	
.)
	




!0 1& $% 8 ..()% 3 +	. 4 .
,	 ..	
+ REM .3-, (

, 
2543; Reimer, 2003)  
  
 ..$% ..()% 1   ..()% 2     ..()% 3  
         
       REM    ..()% 4 
 
      ..()% 2     ..()%3     
 
"# 2 +!	
$, 1  (Book, 2002) 
Note from sleep wake cycle (p.1202) by Book, D (2002) Sleep and sleep disoders. In C.M. 







 V!(+ ! 	
	
 17-18 
%V"$ (Matheson, 1998) 
 !4+	.








Matheson, 1998; Shneerson, 2000)  $% 3
#	















  1.  . 6 V+	.
~3 $% V!
m
tV $%  6 V3 *		 $, $%(
% (#, 2545; Lee, 2000) 
V!&tV 6 V()%	
%+	.
	. 60-70 ..()% 3 +	. 4 3
	
.. NREM (Blackman, 2000; Van, Plat, & Copinschi, 1998) !"	

m-k()% )%




tV 6 V 







  "*	 +"(V"	) (Bowman, 2003) +	.	
()% )+	.)"#
5#/	!.
 31! (Simpson & Dinges, 2007) 



















 (Collinge, 1999) +	..	












Lambert, & Dumont, 1999) 5	m-k5#()%)&76	
+	.5&oV"
	1*
   $%1!





(Brusco, Marquez, & Cardinali, 1999  #(2, 2543) 
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" ")!1!!) !$%()%. ) +	.
 (, 
2548; Book, 2002; Munson, 2000) 














 "# V!)	. )!!
), 
1. &. "#	





  1.1 .. 	
,+ 3.(
%	







. 	 15 () 
	
&. 	1  30 () / 	  30 () +!)	
 
(difficult to initiate sleep) (#(2, 2543) 
  1.2 .. 		














1!.. 	 14.. 	()%/	
1!3





, 2543; Cockerill, 1999)  
  1.3 0"
,()%/3.	
 (number of arousal) /
3.	
.(0	









!) (6, 2545) 
  1.4 &.(2	







	. 75 /$ &'	
& (Buysee, Reynold, 
 15 




!) (Keklund & Akerstedt, 1997) 
2. "#	






  2.1 "-	
  &'%()%/1!V!#""	
	
  !)  $  +  " )3	
   )  $  1 ) "
	-3	




  !$% $  	) *-%#""	()%)"--	
.)"#
	
!) (Keklund & Akerstedt, 1997) 
   2.2 5	.((0&.0
 *-% &'5	()% !"#
	
















) 3 2) 1!+ &. "#	
 
&




 (subjective sleep quality)  &'&. "#	

!  +	.&. 





/ V!)	. )!&. 
+	.!!
), 
  1. &. "#	
 &
  &'&. ! "$%$(
(m &.! 
   1.1  "$%V	)*V+ (polysomnogram)  &'"
5!&()% !3-,3.	




k V!#&"$  	"V((!





 	 $, 	 $," 	 $,3 "	$%
  "	$%13







5!&+	.+	..#3	 $, 8 (0("5!&3
	








	"$  "$%$!),)"+ " 5 )%6 }.(
 &'5+&	5	 (Englert & Linden, 1998) 
   1.2 ! "$%
! "	$%13 (body movement 
measurement) *-%+ &'
!! "$%$ 2 &. ( 













.. NREM 1! (, 2543) 
    1.2.2 (  " (Wrist actigraph)  &' "$%$ 
 	"3! 	4+	."/ "$%$V	)*V /!3$"	
 )"0 $%
! "	$%13.. 24 
%V /&. 
	
1!!)()%#! (Haesler, Tiziani, & Wilson, 2006) V!
!.. 		
+	...
$%1! 14 "$%$!),)3! "$  (""yzy"06 $% ".
3	 (, 2543) 
  2. &. "#	
 





3+	.#""	  &'2)()%()%#! 
 $%/(01! 1, &	$"+	.15/&. ! /&. 
1!(
,	
 &+	. "# *-%+
!! "$%$V	)*V
+ "$ /3	 )%
"- )%
	




!1! "$%V	)*V+ (Floyd, 
Medler, Ager, & Janisse, 2000; Richardson, 1997) 14m-k
 
!
 	! )"	 ")

!"	$%1 "$%V	)*V+







   2.1 
(-	
&.0






,+ 3/-$% V!5&o &'5
(-
	
$%   	 3  	()% %	
 $%	!-  	()%$% ()%(0
 3 &. 2)), &'2)()% .! 1, &	$ /1!(#()% )"5!	!
 17 
 +5&o()%)"0!)+	."$ &. +),1!
"
+	("	+	.
 +	. $%(! &) ()
 "$%$V	)*V+ 
)"!"	
!)3	 &+	.)" ()% &'()%
 (Roger, 
Caruso, & Aldrich, 1993) 
   2.2 +/3!+" 	 (Richard Cambell Sleep 
Questionaire : RCSQ) (Richardson, Sullivan, & Phillips,  2000)  &' "$%$()%&."


















	 )" ()%3 "$%$ "
&.(2"
"
	 (Cronbachs alpha)  (
 0.89 
   2.3 +/	
3V	 *+)% (St. Marys 




















 "0/&	 &u! &'
"0/ )%
&+	... 		
 &.! 6 
3 1!+  	 3  	
()% %	

















1997) )0 "$%$1&	#5&o# m
	  +	.5()%)#3!) )
" ()%3 "$%$ (
 0.70-0.96  5/&. /3	()% $
 	
()%
 5	 ()%1. 	!3
 +	.)" $% &) ()

"	$%1
!! "$%$V	)*V+ (Ellis et al., 1981) 14
 "$%$),)#!!()% $, )" 5/&. )"0!) )(
,
1)
 W".+ -+&	5	3	+&. (+	.
!
!
3	1! (Richardson, 1997)  
   2.4 +&. 	
3 ++	.1 !-t	  
}
&
&# (Verran-Snyder-Halpern Sleep Scale : VSH) (Snyder-Halpern & Verran, 1990) 
 &'
!	

















	 #   	#5&o
.!+	.3 *-% "$%$)"" ()% (





 )"" ()%3 "$%$ (
 0.80 






   2.5 +&. 	
3(  (Pittsburgh Sleep Quality 
Index : PSQI)  &'+&. 	
!  V!&. "#	
+	.
"+&&3	
 1  !$()%5  &'"0/ )%
  19 3+	.
 $% 5 3 &. "#	
3 + &' 7 "&. 
1!+ 	
k.	















,+ 0-21 ".+ 5()%)".+$ (
 5 ".+ +!)"#
	
!) 5()%)".+ 5 ".+ /-)"#	
1!) *-%1*)%, 
 V	, ",  ++	."
  (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989)  &'










( "0"" ()%1! 0.83 
60	#&.()%)#3!) 
   2.6 +/ )%
++5	
 (Sleep Pattern 
Questionaire: SPQ) 3 "+	!+	.t (Baekeland & Hoy, 1971) 0 11 3 + &' 
2  +&.  3 &. (
,&+	."#3	

0 4 3 ()%.&. 	
$%(
()0 7 3 1!+ 
 	 3
.(
%  	()% %	
 0"










5## (Johnson, 1993) 
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  3. 










    "	$%13.	
 +
+5 %   		
 "-
3	 $, 
&. 2)),1".! $% 	
 	











 ++	.1 !-t	  (Verran 
Snyder-Halpern Sleep Scale: VHS Sleep Scale) 31 !-t	 +	. +}

&
&# (Snyder-Halpern & Verran revised, 1990) 0 14 3  &'
! &) ()!
 )	
k. &'  10  *  
,+ 0 /- 10 &	 +	.!)	)$%
"








 &) ()! &'
!+
 	3  $% .
5#  3 	
(0+&.  *-% "$%$!
	0&76"#	
3
5&oV	2"( $% !$" .m. 2552 0 30  ()% 3
V	
()% 2  5#V" $,
)&76	
.!















  3 43-, $%  	
1 $%+	.1 ) 










2005; Kryger, Monjan, Bliwise, & Ancoli-Israel, 2004; Ring, 2001) ..	
3
5#) &	)%+&	 V!..	





















, .. 	$% 	
 -	
1( (Ring, 2001) 
m-k"#	
35#()%)#3!)&. (m1(3##	 





 60 () +	.).. 	3+	."$ 5 
%V -(0
&.(25	3	





























1! 4) $% & 5) -1!$%	
$%  +	. 6) )
	
 		


















 		"$	!	(Nagel, Markie, Richards, & Taylor, 
2003; Pellatt, 2007; Subramanian & Surani, 2007) *-%!"	
m-k3 (2544 )












 (Frighetto, Marra, Bandali, Wilbur, Naumann, & 
















	!	  $% 		"$5&o)"
*  %3-, 5&o1/ 3	
..	
	- (REM)1!  &'5	
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5#+&&1! (Chiu et al., 1999; 
Foley et al., 1995; Frighetto, Marra, Bandali, Wilbur, Naumann, & Jewesson, 2004; Kryger, 





+ (National Conference on Care of Long-Term 
Patient, 1954 cited by Curtin & Lubkin, 1998) "3" 4&o $,
 &'"
 4&o()%!+	 $% &'.. 	 30 
V	$ 3  !$ 
!+	













(0()%3. 8  1!+ " $%3.
	! 	$! (0 !V""!
V	 " $%/3..!+	.3 (0&!
	
 &!3+	.&.(2(03.()% $%	  !V"&!#!
,
 $,
 &' (#, 2545) 0.#335#&. (m1( V"
 $,
()%5#&. (m1( 1!+ &!3 3 $% 3
  "!
V	 
&! $%	 $,   


















  1. &7




















+&&5 (Brome, 2005) V!56
#.).. 	 3
	










	- (Floyd, Medler, Ager, & Janisse, 
2000) 
   1.2 #  $%#""	)# %3-,)&76	
3-,  &'5	
.()%(0 ! &	)%+&	3.&.(	 *-%""#
	




+&&3-, (Beneto, 2000; Kryger, Monjan, Bliwise, & Ancoli-Israel, 2004; Nagel, 
Markie, Richards, & Taylor, 2003; Pellatt, 2007; Reid, 2001; Subramanian & Surani, 2007) .
 41!m-k31  (Reimer, 2000) ()%5#&	$)# 75 &3-,1& 
.).. 		




%3tV 6 V 
(Growth hormone) (









 (Kryger, Monjan, 
Bliwise, & Ancoli-Israel, 2004) 51&
1tV&(	" *#&1"+ "	1 
(hypothalamic suprachiasmatic nuclei) V! " $%3. 
5	 ! &	)%+&	#!+	. 	3	
% 	V( 
),
))	!	3*)VV( *-% &'$%&.(()%(0#""	 3
	







+	.$%	!	#()%3-, 5# 	.. %.	
& *-%
"	$%135# 	
..()% 3 +	. 4 3 NREM +	.















 $%  1& $%+	. $%)%.# (Kryger, 
Monjan, Bliwise, & Ancoli-Israel, 2004; Nagel, Markie, Richards, & Taylor, 2003; Pellatt, 2007; 











3-, (#(2, 2543; Pellatt, 2007) 
   1.3 " 4&o( 
5# $% !" 4&o
) #
" $%3#3
$ !" 4&o!V" $,
 1!+ V"" $%3
3 3
  V"	! 	$! V". 4 V"
 "&! .!1	 .
	V .&7.$&7."








1!) (Bliwise, 2000; Reid, 2001; 















1!) (Kryger, Monjan, 
Bliwise, & Ancoli-Israel, 2004; Subramanian & Surani, 2007) !"	
m-k3*"






   V"	 $,
3! 	$! V!0 3V". &'%.#(0
1	
5		












*  %3-, 5&o-1/ 3	
.. REM 1! &'5	








+&&5#1! (Chiu et al., 1999; Foley et al., 1995)  












5# 1!+ 1) #!3.	
 (sleep apnea) ) #+	.
 $% 1& 		
 2) 	





(0 1&-(0 3.. %	
1! $5	5&o$% 4+	.
 24 
(0 1& 3)  "	$%133	! 	 (restless leg syndrome) (0 3
	
1! (Brome, 2005) 4)  "	$%133 &'...	
 (periodic 
leg movement) .(0 !1	

	
 +	. 5) 
"5!&3	







 (Nagel, Markie, 
Richards, & Taylor, 2003)  


















 (Njawe, 2003; Nicolas et 












+&& (Chiu et a., 1999) V!(0	
1 $%+	.	

1! *-%m-k3 4  (Njawe, 2003) "1#3!
#& ( 30

































 &	)%+&		! 	   ( )30
! "	$%1 1 "
 (, 2544) 
+	.m-k3*"*+	.". (Zanocchi et al., 1999) 1#3
1 &' #3	
+&&5#	. 38.6 




 &	)%+&	.   	!	3	  %313
 
	!	3,0+	.	V&) )5	(0(2..+	. !3 ")
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+	.$% /+1! &' 2 	# "$ 1) ()%)(2(0+	. 
	
 2) ()%)(2	
 (Nagel, Markie, Richards, & Taylors, 2003; 
Wolkove, Elkholy, Baltzan, & Palayew, 2007) !
 1  
 






		 !"	 #  
1. 	
 (Hypnotics)  
    	#(  (barbiturate)    - (0	
1!3-, V!	!.. 	 
    thiopental,   phenobabital   	
+	. %.. 		
V!  
   	#),(0 !!$,1! V! 
    	# V*1!.*))   valium - (0	
3-,V!	!.. 		
+	. 
    %.. 		
V! +	.	! 
   ..	
 NREM 3, 4 +	. REM   
   + %..	
 NREM  2 
2. .
&! (Narcotics)   mophine - 	!(03.&.(	(0 
   	
1!3-, +	!.. REM 
3. ++ (Antihistamine)    - (0 	
3-, 
   diphenhydramine  
4. *- m (antidepressant)   - (0 	
3-, 
    tricyclic, amitriptyline   
5. 	&.( (tranquilizers)   - (0 	
3-, 
   vistaril  
6.+"	$%1 ) (Antiemitic)   - (0 	
  %.. 
   dramamine    NREM 2 +	.	!.. REM 
7.  	V( (Melatonin)   - (0	
1!3-, 	! "	$%1 





 1 () 
	# 5	.(	
 
		 #  
1. 	4   (Beta-blockers)   - (0y7 1	
 $%. 




   REM 
2. 3
&7. (Diureties)   lasix - (0&7. (0$%"
, 
    		
 
3. 	!"!




   	-.#&.(	 (0 
   $%
 
4. .#&.( (stimulants)   - 	
  %.. 	$% .. 	 
  amphetamine   	
V!	!	 
5.3	!	 (bronchodilator)   - .(0	
+	.	
 
  theophylline,  levodopa, isoproterenol  
6. )! (steroid)   - 1!
& (0+	. 
  coticosteroids   #"	 &	)%+&	  !1	
 
   1"()% 
 
1.8 !$% "$%!$%()%)" ) .) "$%!$%&. (  + 
VV V"	 4"V+	 .)(2.#(03.&.(+	."/- 
5 




 (Reid, 2001) .5		
+	.$%+	."$ 




 %3-, .. 	
	
(
,!	!	 (Reid, 2001) (
,),5#"#+. %3-,  $%5#)
"(" )+	.(0()%3 *		
	!	 (Lee, 1997) 
   1.9 !$% "$%!$%()%)+	t	 5#.+	t	 $%
	
 V!m-k3&	+	.". (Sproule et al., 1999) 5#









  43-,  $% y7 (Reid, 2001) +	. &' # !
#!.	
1! (Miller, 1999) 
   1.10 #)%  V"#)%)(2.#(03.
&.(* 2" )	




V	 %3-, 5	 3..1! $% 	
1!
	+	."#	
	!	 (Reid, 2001) 

























 &' 3 ! !
), 
    1.12.1 "








 "1 (Reid, 2001)  $%#""	&.  # $/()%0	
 56
 &'%"#""-$)3  (0#""	%"#"(
,(









.. NRBM ()% 4 	!	 	
+	... 43-,(05&o$%
"
, (Reid, 2001) +	.)
	




































1!) (Kayumov et al., 2000; 
 28 






    1.12.2 "*- m  &'"- m  ) -1





5# (Chiu et al., 1999; Nagel, Markie, 

















! , 2542) 
6 )()% (
,#""		!+	.6 )"" .(05# ! m
Vm+	.*- m 6 ) 	),.5	.( !&76	
 &

 "-)"#"  (Prigerson et al., 1995) +	.
 m6.
*- m m (Schechtman, Kutner, Wallace, Buchner, & Orgilvy, 1997) *-%













		. 96 5&o()%).*- m (Nutt, 1999) (
,), $% &' &	)%+&	
" $%3.""#
.)	
+	.$%(0 !"*- m 
	



















1! (Kupfer, 1999) 
2. &7






V	 1!+ !%+!	 )	. )! !
), 
   2.1  ) V(m
(  "$%  ) $#&
 8 !"#
3	  ) !  )	   !! . 





$% 	5	.. REM 	!	 (Nicolas et al., 2008; Redeker & Hedges, 2002; 
Rosenberg, 2001; Ugras & Oztekin, 2007) +	.$%"
, (Richardson, Allsop, Coghill, & 
Turnock, 2007) V! 		
 ))"!
.!




 67  !* 	 *-%)"!
 ""#%+!	()%

 0!1  		
 )1"!
  45  !* 	 +	. 		"$
 )1"!





..()% 1  &'	
..$,.(0#""	
$% )&	#$1!	
..()% 3 +	. 4 3 NREM *-% &'
	
	- (Topf, Bookman, & Arand, 1996) - ))5	.#5#$%.
	
  $%5#)	
..$, %3-, (Kryger, Manjan, Bilwise, 
Ancoli-Israel, 2004; Nagel, Markie, Richards, & Taylor, 2003)  )- &'&7
!%+!	
()%	
5#()%#! (##	, 2543) 
   2.2 # )5		
 #()%$%0 1&$
 &	)%+&	 ) 	4)5	3














..()% 3 3 NREM +	. REM 5	$% 43-, (Mizuzo, 
Michic, Macda, & Lizuka, 1999; Njawe, 2003)  





(Rosenberg, 2001) +3.()%+1 &u!	! 	. &'% .&.( 5	
#""	1	















 ()%()%)"+34$# 1&+	."1"# " )5	
 &	)%(*-%5	.(	
+	.(0	
 (Yilan, 2000) 
   2.5 &s





"-  )$%5&o 5&o&s
"0








 	 43-, !,0+	..(003..	
 REM 	!	+	. 





















&.! 2)+	.2)1 *-%)	. )!!
), (Nagel, Markie, Richards, & 
Talor, 2003)  
 1.  	
V! (pharmacological intervention) &.!  
1.1 ()% (sedatives) 	
 (hypnotics)   (   
(barbiturates)  V*1!.*)) (benzodiazepines) *-%6 V*1!.*))   	
*)+ (lorazepam) 
	V*+	  (alprazolam)  $%&	!
	#(  
+/...(05#




	- (0$% 4 )(
,
)5	!(0. (0 ! 	3#! -1"
5&oV"&!#!
, $,
 (#(2, 2543)  
1.2 ()%)(23 ")(0 1!+ "
	 (antianxiety) 




, 8  $%. %" )%3 !#
 #1! 
1.3 2    	V( *-%1 $%1 %
&.(2	
















  2.1.1 yz#3(	
 (sleep-hygiene training) (01!V!
 3+	.$% &' 	++53  (Kennard, 2006) 	!)	

	
1  30 ()
 (Martin & Ancoli-Israel, 2003) 	) 	)%.#&.(
+	.	) 	)%!$% "$%!$%()%	
   " ) +	t	 
2.1.2 ""#%  (stimulus-control therapy) (01!V! 3




 (sleep-restriction therapy) (01!V!+5+
+5	
.5&o
	  $%0! 	 3+	. 	$% +	. 	()%
 )" (
 	()%5#	












1!()% (Martin & Ancoli-Israel, 2003) 
2.2. ""#%+!	 $,
	




2.2.1 " &u!1 }.    ,0  $%5&o 3
	
1! (Reid, 2001) 
2.2.2 !!"# )!
  $% 	
.. REM 
 %3-,+	. !"-	
3-, (Reid, 2001) 
2.2.3 #"()%.!































! (""5"	()% . 1!+ 
   2.3.1 !)0
! .)5	V!.	" (0




+	.! (Lai & Good, 2006) /-!) $% "#	

	#5#()%)&76	
 *-% 	 45 () 7!)&. (5"	 







7!)   !)

































    2.3.2 (02  &'(0 V!#"1&()%%!












5&o()%*- m  4&!+	.5()%
)"
	 
   2.3.3 5"	!2) 
 .#"(
,!1&()%	






""# !"-	 $,5"	 !












  2.3.4 5"		 $,+ $%  &'	!"-
3
	 $, V!yz#""	/ )""#	#	 $,  $%) 4 !3-,/
5"	1! *-%	
 $%- ")! 5		 $,)"-
  4+	. $%(0yz
5"		 $,4. !5"	 !
 m-k3
 (Johnson, 1993) ()%m-k



















  $%5&o)"- $% ..)
1		







(Collins & Rice, 1997)  
2.3.5  .#"1&()%/()%  #$
/ 8   (# 3)3) $ #!)()%&.(
 .5	 !
5"	(




!)()%5&o)&76( !)+"+	.	0 (&66, 2542) 14
yz (""),m
2 "/""#""!
  3!)"$  &'
 (""()%1, &	$+m
 	yzy (k, 2547) 
        
 
&*(-5  !*+,-4,'02 
 
 #"20
! (Aromatherapy)  &'"0()%)m






. 2 (Volatile or Essentail Oil) *-%
!1!-%

























 &'-%3	+" (Buckle, 2001) +	.)0
 $% (Maddocks-Jennings, & Wilkinson, 2004) V!)#!# $% %&.(2
!+	(	 (Buckle, 2007) ,0










V 	#	3 $% 3 +	. 2) /V!!!*-% &'2)()%1
 
V 	#	3,0










 (receptor)  $%# 




(electrochemical signals) 5(&.("()% 1 (olfactory nerve)  3.	"
*-% &'m""#"-
5









3(0 !5"	 (Heuberger, 




























% 4 *&	 ) +	.(()	
% *VV(
 $ 4 5"	+	.	
   	%.!
 	%	  ! )"#
(0
 !5"	   	
 (0
+	., 2546;  4, 2546) 	%
.	 	%1
(  	
+	.(05"	 (, 2547) +	.	%










 	$	%()%  1!+ 	%.!
 	%
.! 	%..+ 5&o6 	$!!	%.!
*-%	
!!	% 
5&o !5"	()%#! +	.m-k3	, ,  	), +	.+	 (Lin, Chan, Leung, 
& Lam, 2007) ()%m-k&.(25	3!!	%	  !	!#5#()%)










!)3-, +	.  !)
m-k3t
(
 (Hudson, 1996) ()% 	
5#V"
 $,




 (Johnson, 1991) ()%m-k5	5
"		
35# m6  $% !5"	/	!
.. 	 3	
56
#1!   !)
m-k3 t)%,  *),  !
 35 
), +	.  *-  (Henry, Rusius, Davies, & Veazey-French, 1994) ()%m-k5	3!!
	%	  !5&o# $% &' 	 7 
&! 5&o !5
"	  1+!  
 ()%	%+	.!)"#
()%+
  $% $%#.)











. !!)5	5"	  	
$(0 +

	% (") +	.#""	1 $
- &')&7









 	%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  4.1 !!V! (Direct Inhalation 1) .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7. #!. ) 5 (Burners) .!,0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. 	,0+	.. )
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  1. .1	 )3V	 (Coronary and circulation system) ,0





 (+)!   ,0

   ) (Geranium oil) ,0
#	 (Rose oil) ,0
1* 	 (Cypress oil) +	.,0

6+y (Vetiver oil) 
  2. .(03,0 	$ (Lymphatic system) ,0 	$&.!
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(03,0 	$   Thyme, Linalol, Lemon  &' 
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&.( (Nervous system) .&.(+ &' 2 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	% (Olfactory nerve) $%
661 ")1&
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. ()%)5	.&.(   .!
(Bergamot) !1
( (Sandawood)  &' 
  4. .1( (Endocrine system) ,0
. !(0()% &'
tV (Phytohomones) *-%)(2"	tV tV!)5	(0
35
  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5










	-0/5+	. "$%0    ) (geranium) +	.
.!
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  5. .	 $, (Muscular system) ,0
. )5	5"	
"-3	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	),   V+)% (Rosemary) + (Marjoram) 1(!0 (Black 
peper) +	. 3 (Ginger) 
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  6. . (Digestive system) ,0
. !)5	"	
	 $, ) . 	!+()%"
%" )5	3
	   ,0
.+
(Peppermint) 
  7. . (Respiratory system) &!)/#	 	4 8 (0()%+	 &	)%
** +	."1!1*! V 	#	 	4 8 3,0
. /
+( 31&/#	+	. 3.+ 	$!1! ),
+(*- 3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)5	 }.()%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. ()%   #	 (Rose) "VV+ (Chamomine Roman)  &' 
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 $, (McCaffery & Beebe, 1994) *-% !&3
+	.()%
3
&3$/) (fight or flight response) (0
)(03.&.(
V
	!	 (Benson, 1976) 
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	 (Benson, 1976; 
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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& +	.m-k3	, 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 	), +	.+	 (Lin, Chan, Leung, & Lam, 2007) ()%m-k&.(25	3!!	%	 
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-%(!	 (quasi-experimental design) +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&# (Snyder-Halpern & Verran revised, 1990) 
  2. 
 #""	 /()%+	. 	&1)&761! 




()%10m-k (exclusion criteria) 
  1. ). 4&o })	
$   	0  4 
2. )+,0
.   $%(!!2)!! V!!,0

. 0 1 ! 	0	)+	!!  ! )m)k.#!!!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3!(2	
"+3	 (Glass, 1976  #6, 2547) *-%1!"3!(2	 (
 
.74 ("5 ) 
, &u!0(!3V" t (Cohen, 1988) V!0!
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"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 	#
0 52  .1!
"
! 	$ 3	#(!	+	.	#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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 (simple random sampling) V! 	3")% 3	#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+	. 	3"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)	. )!!
),  
1.  "$%$()%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3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! 
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"




























"$()%5 ("5 ) 
   1.2 +/"#	
  &'+/	

V	31 !-t	 +	. + (Snyder-Halpern & Verran revised, 1990) 
}
&
&#"0/0 16 3 V! (2550) !
!+&	"0/0
	#5&o














k. &'  100 		  
+ &' 10  (
 $% &	 +	.!.)	)$%"()%3

 5.(0 "$% ()%
"-3  3"0/)(
,"





,!"$ 0-140 ".+ +".+ &' 3 .!
 V! W
&. "#	
331 !-t	 +	. +}
&
&# (Snyder- 
Halpern & Verran revised, 1990) !
),  
         0 - 46     "#	
.!
%0 
        47 - 93    "#	
.!
&	 
        94 - 140   "#	
.!
 
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   2.1 #&,0
.  &.! 
    2.1.1 #!. ) 5 ()#! 


















    2.2.2 +/"-	
!!,0
.  
&.! "- 5"	 V	 !$%  !)  } 8 
	 -!
! 1
+	."-$% 8     


























    2.3.3 +5*)!)&. 	0
+5
"	 V! $,*)!)+)!) 	 $% )%0 ) 3.35
"	 1 () +	 &'"0!	

























" $,V!5("##~0 3 ( &.! $	5
06!	#m 1 ( 	m
	m 1 ( +(5 )%6!
	















0 10 +	."0"" ()%V!

&.(2+	3"" (Cronbachs alpha coefficients) "" ()%()%
1!"
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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	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, ) )	. )!!
), 





3	"( /-50V	2"(  $%3
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 4 )	. )!!
























	#""# 26 " 	#(!	 26 " 
 
()% 2 ( 	 8.00 .) 




()% 2 (8.00 .) 
 -22) 43	 !0 (!	  
 -yz (""+5"	 
 -&. 	
  
   
"$






()% 2  
 -!0 V&+ 	
 
 

























()% 3  














   2.1.1 5
	#
V!!"#*














































  2.2 !0  43		#""#)	. )!!
), 













  2.3 !0  43		#(!	)	. )!!
),  










!!    









, 	 19.00 . 
   2.3.3 5
!0 (!	V&+"$()% 2 +	. 3  	




















2.1 +3&! )%   $%	#
(!	
51! ) 










 25 m *	 *) 
















!#&#!. ) 5 ()#!	#

&. 3 # ,0 &	&. 10 *)*) 	.. ) 5+	!,0

. 	%()%	#(!	 	$1 3-5 ! .. ) 5
#! ()
. ) 5 *-%#"3,0.1  60 m *	 *) .1!13,0





 3+	. )%0 !"-5"	  $,







!0 (!	+	 30 () 	!.. 	(0(!	







































/ V!/ +	./ !
), 
  1. 3	#""	+	. 4&o3	#
 0 ".V!+
+""/)% "	.+	.03	#""	3	#
 1!+ # .. 	 &'
V"  ".V!"".+%0#! "".+#! " }	)% )% +	.
 &) ()"+3	#""#+	.	#(!	V!/(!1"+" (Chi-
square) $(!u  4+*" ( (Fishers Exact test) +	./(). (independent t 
- test)  
  2.  &) ()"#	
3	#(!	"$()% 1, 2 +	. 3 V!
/ "."+&&( !)+
!*,0 (repeated-measures ANOVA) 
3.  &) ()"+3".+ }	)%"#	
"$





, &) ()"+3".+ }	)%"#
	
"$()% 2 +	. 3 .	#""#+	.	#(!	 5
-/ "."




 (0 ".3	3 2-3 5
1!(0(!3	 $,3/
 "."+&& (ANCOVA) "$(!+++V"& (test of 
normality) +	.(!" &' 






  1. (!+++V"&3".+"#	
"$()% 1, 
2 +	. 3 3	#""#+	.	#(!	!/ Shapiro-Wilk #!3	".+"#
	
"$()% 1, 2 +	. 3 3	#""#+	.	#(!	)++3	+V"
& (p > .05) !
 8 ("5 ") 
  2. (!" &' 
23"+&&	# (homogeneity of 
variance) 3".+"#	
"$()% 1, 2 +	. 3 3	#""#+	.	#(!	
!/ Levenes test #!3	)" &' 
23"+&&	# !
































 ()% 1 3	#""	3	#
 












"$()% 2 +	."$()% 3 (	


























,),)0 52  + &'	#""# 26  +	.	#
(!	 26  (0"
! 	$	#
(









 m6 (	. 59.60 ) 
/$m#(2 (	. 51.90) )#. 60-93 & # }	)% 73.29 
& (SD = 7.97) 6)/" (	. 80.80) 1!
m-k.!
&./m-k 
(	. 59.60) 11!&.) (	. 80.80) )1!""




+	.	! 	$! (	. 57.70) *-%).. 	
 55 
 &'V". 1-15 &  }	)% 4.56 & (SD = 3.65) 1!

k!,0(	! 	$!
!0 (	. 75.00) V!	#
)V"&.0
 2 V"3-,1&()%#! (	. 46.20) ()%
&.03.  &'
kV""!




V	 (	. 73.10) 
()%)(2(0+	. 	
()%1!
3.V	"$ ++ (	.23.10) 
+	.)%	
3.V	"$ !
! (	. 57.70) 
V!%	
!()%0"
6 1!+ &7. (	. 73.10) &!-m)k. 














6(/ (p > .05) !
 2 +	.m-k"
,),
	#(!	6 (0 15 ")  	$	%V 	#(!	()% 	$ 	$	%
.!




































 (N = 52) 
	#""# 	#(!	 
(n = 26) (n = 26) 
 
3	#""	 
0 	. 0 	. 
Statistics 





 m     3.91a .05 
     7 26.90 14 53.80   
    6 19 73.10 12 46.20   
m     .08a .78 
    #(2 14 53.80 13 50.00   
    	 12 46.20 13 50.00   
# (&) .33c .75 
 
Χ  = 73.65, SD = 6.98 
Min = 60, Max = 89 
Χ  = 72.92, SD = 8.98 
Min = 60, Max = 93   
/     .50a .50 
    " 21 76.90 22 84.60   
    V! 6 23.00 4 15.30   
.!
m-k     2.90a .09 
    %0&./m-k 23 88.40 18 69.20   
    &./m-k 3 11.50 8 30.80   
)     .00a 1.00 
    &.) 5 19.20 5 19.20   
    11!&.) 21 80.80 21 80.80   
1!""
/ !$     .50a .50 
     	$ 4 21 80.80 19 73.10   
    1 	$ 4 5 19.20 7 26.90   
a = Pearson Chi-square 
b = Fishers exact-test 




 2 () 
	#""# 	#(!	 
(n = 26) (n = 26) 
3	#""	 







V"     .32a .60 
    .
+	.	! 	$! 16 61.50 14 53.80   
    .$% 8 10 38.50 12 46.20   
.. 	 &'V" (&) .20c .85 
 
Χ  = 4.65, SD = 4.12 
Min = 1, Max = 15 
Χ  = 4.46, SD = 3.17 
Min = 1, Max = 10   

k()%1!
     2.60a .11 
    ,0(	! 	$!!0 22 84.60 17 65.40   
    ,0(	! 	$!!0 4 15.40 9 34.50   
    
2)$%       
V"&.0
     1.30a .25 
    1)V"+	.) 1 V"  12 46.20 8 30.70   
    ) 2 V"3-,1& 14 53.80 18 69.20   
0()%&.0     .08a .77 
3.       
    1-3 ! 15 57.70 16 61.50   
     3 ! 11 42.30 10 38.50   
()%)(2       
	
()%1!
3..       
    
k"!
V	 18 69.20 20 76.90 .39a .53 
    $% 8 7 26.90 6 23.00   
a = Pearson Chi-square 
b = Fishers exact- test 







 2 () 
	#""# 	#(!	 
(n = 26) (n = 26) 
3	#""	 






()%)(2(0+	.      1.13b .83 
	
()%1!
3..       
    ++ 7 26.90 5 19.20   
    &

 1 3.80 1 3.80   
    	!&! 3 11.50 2 7.70   
%	
     0.80a .77 
    ! 11 42.30 10 38.50   
    !
! 15 57.70 16 61.50   
a = Pearson Chi-square 
b = Fishers exact-test 









"$()% 1, 2 +	. 3 	0!







(!	"$()% 2 +	. 3 .!













 (N = 52) 
	#""# (n = 26) 	#(!	 (n = 26) "#
	
 
Χ  SD .!
 Χ  SD .!
 
"$()% 1 74.65 8.05 &	 67.04 9.70 &	 
"$()% 2 78.81 12.72 &	 97.85 8.73  















































































"$()% 2 +	."$()% 3 (	
(!	) "$()% 1 ((!	) 
 $% "."+3".+ }	)%"#	
3	#(!	"$()% 





6(/ (F = 228.07, p < .001 	0!
) !




















	&!.	  !G2 (repeated-measures ANOVA) (N = 26) 
"#	
 
Χ  SD F p-value 
	#""#     
"$()% 1 74.65 8.05 8.39 .000 
"$()% 2 78.81 12.72   
"$()% 3 86.19 15.00   
	#(!	     
"$()% 1 67.04 9.70 228.07 .000 
"$()% 2 97.85 8.73   
"$()% 3 118.12 6.20   
 
 $%(!"+".+ }	)%"#	
 !/()" (paired t-test) 
 &'"(
,	#""#+	.	#(!	 ( 5)   
"#	
3	#""# "$()% 3 !)"$()% 2 +	."$()% 3 !)"$()% 1 
)
0"
6(/ (t = -3.00, p < .01 +	. t = -3.50, p < .01 	0!
) +"$()% 2 1+ 
"$()% 1 )
0"
6(/ (t = - 1.53, p > .05) 
 "#	
3	#(!	 "$()% 2 !)"$()% 1, "$()% 3 !)"$()% 2 +	."$()% 
3 !)"$()% 1 )
0"
6(/ (t = -11.01, p < .001, t = -12.19, p < .001 +	. t = -19.57, 






















!-&.,6 (paired-test) (N = 52) 
"#	
 n d Χ  SD t 
	#""#     
    "$()% 1 - "$()% 2 26 -4.15 13.80 -1.53ns 
    "$()% 2 - "$()% 3 26 -7.38 12.60 -3.00* 
    "$()% 1 - "$()% 3 26 -11.54 16.90 -3.50* 
	#(!	     
    "$()% 1 - "$()% 2 26 -30.81 14.30 -11.01** 
    "$()% 2 - "$()% 3 26 -20.27 8.50 -12.19** 
    "$()% 1 - "$()% 3 26 -51.08 13.30 -19.57** 
ns = non significant 

























6(/ (t = 3.09, p < .01) !
 6 -0".+ }	)%"#
	



















!-&. (independent -test) (N = 52) 
"#	
 n 
Χ  SD t p-value 
        	#""# 26 74.65 8.04 3.09 .003 
        	#(!	 26 67.04 9.65   
 
  $%(!"+3".+ }	)%"#	
 "$()% 2 +	. 3 .
	#""#+	.	#(!	!/ "."+&& (ANCOVA) V!)".+
 }	)%"#	
"$()% 1  &'
+& (covariate)  
1. ".+ }	)%"#	
"$()% 2 3	#(!	 (Χ= 97.85, SD = 8.73)  
	#""# (Χ  = 78.81, SD = 12.72) 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0"




"$()% 3 3	#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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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 0&.1 1 	6 (covariate) (N = 52) 
"#	
 n 
Χ  SD F p-value 
"$()% 2      
   	#""# 26 78.81 12.72 32.78 .000 
   	#(!	 26 97.85 8.73   
"$()% 3      
   	#""# 26 86.19 15.00 78.43 .000 
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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0"
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1! (Davis, Eshelman, & Mckay, 2000) 5	.. 		
3	#(!	
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Monjan, Bliwise, & Ancoli -Israel, 2004; Nagel, Markie, Richards, & Taylor, 2003; Pellatt, 2007; 
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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 (Johnson, 1991)  )%
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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 67 




 2 V"3-,1& (	. 
46.20) (!





5#+&&1! (Chiu et al., 1999; Foley, Monjan, Brown, 
Simonsick, Wallace, Blazer, 1995; Frighetto, Marra, Bandali, Wilbur, Naumann, & Jewesson, 
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 -51.08 3.()%	#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 (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+
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. 3 (5.76) 2 (7.69) 1 (3.84) 
    4.00 
. 6 (11.53) 4 (15.38) 2 (7.69) 
    5.00 
. 27 (51.92) 15 (57.69) 12 (46.15) 
    6.00 
. 16 (30.76) 5 (19.23) 11 (42.30) 
>
AB 2    
    3.00 
.  1 (3.84) 1 (3.84) 1 (3.84) 
    4.00 
. 6 (11.53) 4 (15.38) 2 (7.69) 
    5.00 
. 24 (46.15) 13 (50.00) 11 (42.30) 
    6.00 
. 20 (38.46) 8 (30.76) 12 (46.15) 
>
AB 3    
    4.00 
. 1 (1.92) 0 (0.00) 1 (3.84) 
    5.00 
. 26 (50.00) 13 (50.00) 13 (50.00) 
    6.00 
. 24 (46.15) 12 (46.15) 12 (46.15) 
    7.00 
. 1 (1.92) 1 (3.84) 0 (0.00) 
4	






NL&'    


LH1    
>
AB 1    
    3 HT' 20 (38.46) 5 (19.23) 15 (57.69) 
    4 HT' 25 (48.07) 15 (57.69) 10 (38.46) 
    5 HT' 6 (11.53) 6 (23.07) 0 (0.00) 
    7 HT' 1 (1.92) 0 (0.00) 1 (3.84) 
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%' 11 (%&) 














AB 2    
    2 HT' 12 (23.07) 2 (7.69) 10 (38.46) 
    3 HT' 30 (57.69) 20 (76.92) 10 (38.46) 
    4 HT' 5 (9.61) 0 (0.00) 5 (19.23) 
    5 HT' 5 (9.61) 4 (15.38) 1 (3.84) 
>
AB 3    
    2 HT' 19 (36.53) 8 (30.76) 11 (42.30) 
    3 HT' 25 (48.07) 15 (57.69) 10 (38.46) 
    4 HT' 7 (13.46) 3 (11.53) 4 (15.38) 








LH1    
>
AB 1    
    Ud##N 51 (98.07) 26 (100.00) 25 (96.15) 
    UN?N 1 (1.92) 0 (0.00) 1 (3.84) 
>
AB 2    
    Ud##N 52 (100.00) 26 (100.00) 26 (100.00) 
>
AB 3    




    
M"#0OLH1%&K"    
>
AB 1    
    
"& 30 
A  12 (23.07) 7 (26.92) 5 (19.23) 
    0& 30 
A   34 (65.38) 16 (61.53) 18 (69.23) 
    0& 60 
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%' 11 (%&)  














AB 2    
    
"& 30 
A  24 (46.15) 9 (34.61) 15 (57.69) 
    0& 30 
A   21 (40.38) 13 (50.00) 8 (30.76) 
    0& 60 
A 7 (13.46) 4 (15.38) 3 (11.53) 
>
AB 3    
    
"& 30 
A  34 (65.38) 11 (42.30) 23 (88.46) 
    0& 30 
A   14 (26.92) 12 (46.15) 2 (7.69) 
    0& 60 




    
?'>
AB?A'    
>
AB 1    
    2 !0. 2 (3.84) 0 (0.00) 2 (7.69) 
    3 !0. 4 (7.69) 2 (7.69) 2 (7.69) 
    4 !0. 15 (28.84) 6 (23.07) 9 (34.61) 
    5 !0. 23 (44.23) 11 (42.30) 12 (46.15) 
    6 !0. 8 (15.38) 7 (26.92) 1 (3.84) 
>
AB 2    
    3 !0. 1 (1.92) 0 (0.00) 1 (3.84) 
    5 !0. 9 (17.30) 7 (26.92) 2 (7.69) 
    6 !0. 16 (30.76) 10 (38.46) 6 (23.07) 
    7 !0. 22 (42.30) 9 (34.61) 13 (50.00) 
    8 !0. 4 (7.69) 0 (0.00) 4 (15.38) 
>
AB 3    
    3 !0. 1 (1.92) 0 (0.00) 1 (3.84) 
    5 !0. 1 (1.92) 0 (0.00) 1 (3.84) 
    6 !0. 2 (3.84) 1 (3.84) 1 (3.84) 
    7 !0. 20 (38.46) 16 (61.53) 4 (15.38) 
 
   
 
96 
%' 11 (%&) 













    8 !0. 26 (50.00) 9 (34.61) 17 (65.38) 
    9 !0. 2 (3.84) 0 (0.00) 2 (7.69) 
NN?'A1LH1'H
    
H
AB 1    
    K0&0A 32 (61.50) 22 (84.60) 10 (38.50) 
    0A 20 
A 1 (1.90) 0 (0.00) 1 (3.80) 
    0A 30 
A 6 (11.50) 1 (3.80) 5 (19.20) 
    0A 60 
A 13 (25.00) 3 (11.50) 10 (38.50) 
H
AB 2    
    K0&0A 19 (36.50) 12 (46.20) 7 (26.90) 
    0A 20 
A 1 (1.90) 0 (0.00) 1 (3.80) 
    0A 30 
A 17 (32.70) 7 (26.90) 10 (38.50) 
    0A 40 
A 1 (1.90) 1 (3.80) 0 (0.00) 
    0A 60 
A 12 (23.10) 5 (19.20) 7 (26.90) 
    0A 2 !0. 2 (3.80) 1 (3.80) 1 (3.80) 
H
AB 3    
    K0&0A 23 (44.20) 15 (57.70) 8 (30.80) 
    0A 20 
A 2 (3.80) 0 (0.00) 2 (7.70) 
    0A 30 
A 20 (38.50) 8 (30.80) 12 (46.20) 
    0A 60 


























AB 1    
    K0&	40 52 (100.00) 26 (100.00) 26 (100.00) 
H
AB 2    
    K0&	40 49 (94.20) 25 (96.20) 24 (92.40) 
    20 
A 2 (3.80) 1 (3.80) 1 (3.80) 
    30 
A 1 (1.90) 0 (0.00) 1 (3.80) 
H
AB 3    
    K0&	40 50 (96.20) 26 (100.00) 24 (92.30) 
    20 
A 1 (1.90) 0 (0.00) 1 (3.80) 
    30 













>B0!/Mc    
    K0&?>B0 31 (59.60) 16 (61.50) 15 (57.70) 
    ?>B0M%&L2M" 6 (11.50) 2 (7.70) 4 (15.40) 
    H''>B0 
??!"    






























N (%)  N (%)  N (%)  N (%) N (%) N (%)  N (%) N (%) N (%) 
"
&'          
    Ud##N1& 7 (13.50) 38 (73.10) 4 (7.70) 3 (11.50) 20 (76.90) 2 (7.70) 4 (15.40) 18 (69.20) 2 (7.70) 
    U0E
DAFN 4 (7.70) 22 (42.30) 0 (0.00) 1 (3.80) 11(42.30) 0 (0.00) 3 (11.50) 11 (42.30) 0 (0.00) 
    K 2 (3.80) 10 (19.20) 1 (1.90) 1 (3.80) 3 (11.50) 1 (3.80) 1 (3.80) 7 (26.90) 0 (0.00) 
    L 4?L
>B 7 (13.50) 6 (11.50) 0 (0.00) 2 (7.70) 4 (15.40) 0 (0.00) 5 (19.20) 2 (7.70) 0 (0.00) 
    U?0>B%0%H 0 (0.00) 5 (9.60) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 4 (15.40) 0 (0.00) 
    K" 0 (0.00) 4 (7.70) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4 (15.40) 0 (0.00) 
    "'>M
&
EH"' 1(1.90) 4 (7.70) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 1(3.80) 3 (11.50) 0 (0.00) 
    U42?#A %"T
Utu 0 (0.00) 1 (1.90) 2 (3.80) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 1(3.80) 
    &
?A 3 (5.80) 2 (3.80) 0 (0.00) 1 (3.80) 1(3.80) 0 (0.00) 2 (7.70) 1 (3.80) 0 (0.00) 
     4#HB
 3 (5.80) 1(1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 3 (11.50) 1 (3.80) 0 (0.00) 
    ?4a1M
&
L
" 2 (3.80) 2 (3.80) 0 (0.00) 2 (7.70) 1 (3.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
    >B
K#"?4A
 1 (1.90) 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 
    U%0" 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
    "'?#A 1 (1.90) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 
    U"'
" 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
    "'J$ 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    U?& 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
    UM#1 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
    UT
 0 (0.00) 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
"
4% 4          
    %H'?4a1U_ 6 (11.50) 17 (32.70) 1 (1.90) 1 (3.80) 10 (38.50) 0 (0.00) 5 (19.20) 7  (26.90) 1 (3.80) 
    ?A 1 (1.90) 2 (3.80) 0 (0.00) 0 (0.00) 2 (7.70) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    H 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
"
#B'M"0          
    ?#A'?%>
'?>B'0> 0 (0.00) 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
    ?#A'4G
L"' 1 (1.90) 1 (1.90) 1 (1.90) 1 (3.80) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
"
40HF1          
    H#H33!A 
 4 (7.70) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4 (15.40) 0 (0.00) 0 (0.00) 
    ?'>
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N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
"
&'          
    Ud##N1& 5 (9.60) 32 (61.50) 2 (3.80) 3 (11.50) 16 (61.50) 1 (3.80) 2 (7.70) 16 (61.50) 1 (3.80) 
    U0E
DAFN 3 (5.80) 18 (34.60) 0 (0.00) 1 (3.80) 13 (50.00) 0 (0.00) 2 (7.70) 5 (19.20) 0 (0.00) 
    K 2 (3.80) 6 (11.50) 1 (1.90) 1 (3.80) 4 (15.40) 1 (3.80) 1 (3.80) 2 (7.70) 0 (0.00) 
    L 4?L
>B 5 (9.60) 3 (5.80) 0 (0.00) 2 (7.70) 2 (7.70) 0 (0.00) 3 (11.50) 1 (3.80) 0 (0.00) 
    U?0>B%0%H 0 (0.00) 4 (7.70) 0 (0.00) 0 (0.00) 3 (11.50) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 
    K" 0 (0.00) 3 (5.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 2 (7.70) 0 (0.00) 
    "'>M
&
EH"' 0 (0.00) 3 (5.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 2 (7.70) 0 (0.00) 0 (0.00) 
    U42?#A %"T
Utu 0 (0.00) 2 (3.80) 1 (1.90) 0 (0.00) 2 (7.70) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
    &
?A 2 (3.80) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
     4#HB
 2 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 2 (7.70) 0 (0.00) 0 (0.00) 
    ?4a1M
&
L
" 2(3.80) 1(1.90) 0 (0.00) 2 (7.70) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
    >B
K#"?4A
 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    U%0" 1 (1.90) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    "'?#A 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    U?& 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0(0.00) 
    UM#1 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    UT
 0 (0.00) 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
"
4% 4          
    %H'?4a1U_ 3 (5.80) 10 (19.20) 0 (0.00) 2 (7.70) 6 (23.10) 0 (0.00) 1 (3.80) 4 (15.40) 0 (0.00) 
    ?A 0 (0.00) 2 (3.80) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
"
#B'M"0          
    ?#A'?%>
'?>B'0> 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    ?#A'4G
L"' 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
"
40HF1          
    H#H33!A 
 2 (3.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    ?'>
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N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
"
&'          
    Ud##N1& 3 (5.80) 14 (27.00) 1 (1.90) 2 (7.70) 9 (34.60) 1 (3.80) 1 (3.80) 5 (19.20) 0 (0.00) 
    U0E
DAFN 1 (1.90) 10 (19.20) 0 (0.00) 0 (0.00) 7 (27.00) 0 (0.00) 1 (3.80) 3 (11.50) 0 (0.00) 
    K 1 (1.90) 3 (5.80) 0 (0.00) 0 (0.00) 2 (7.70) 1 (3.80) 1 (3.80) 1 (3.80) 0 (0.00) 
    L 4?L
>B 3 (5.80) 1 (1.90) 0 (0.00) 2 (7.70) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    U?0>B%0%H 1 (1.90) 2 (3.80) 0 (0.00) 0 (0.00) 2 (7.70) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    K" 1 (1.90) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    "'>M
&
EH"' 0 (0.00) 3 (5.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 2 (7.70) 0 (0.00) 0 (0.00) 
    U42?#A %"T
Utu 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    &
?A 2 (3.80) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
     4#HB
 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    ?4a1M
&
L
" 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
    >B
K#"?4A
 1 (1.90) 1 (1.90) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    U%0" 1 (1.90) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    U?& 1 (1.90) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    UM#1 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
    UT
 0 (0.00) 0 (0.00) 1 (1.90) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 
"
4% 4          
    %H'?4a1U_ 3 (5.80) 4 (7.70) 0 (0.00) 2 (7.70) 3 (11.50) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 
    ?A 0 (0.00) 2 (3.80) 0 (0.00) 1 (3.80) 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
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%' 14 (%&) 
















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
"
#B'M"0          
    ?#A'?%>
'?>B'0> 1 (1.90) 0 (0.00) 0 (0.00 1 (3.80) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 
"
40HF1          
    H#H33!A 
 2 (3.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 1 (3.80) 0 (0.00) 0 (0.00) 
    ?'>
          
 













    
T	0H
L0N?LB
0 15 (57.70) 
    
T	0H
L0N?LB
0N 6 (23.10) 
    
T	0H
L0N?LB





&" (N = 26) 
K0&0A ?a
" U
' 0 0AB#2 0$"#ELH' 
#$0
T	0H
L0N?L N (%) N (%) N (%) N (%) N (%) 
    0$"#EJ&
 14 (53.80) 0 (0.00) 3 (11.50) 2 (7.70) 7 (26.90) 
    0$"#E?T0LH1 18 (69.20) 0 (0.00) 3 (11.50) 1 (3.80) 4 (15.40) 
    0$"#EL0A 23 (88.50) 0 (0.00) 0 (0.00) 0 (0.00) 3 (11.50) 














!A4 (pulse/min)   
    74 - 80 9 (34.60) 13 (50.00) 
    81 - 87 14 (53.80) 11 (42.30) 
    88 - 94 3 (11.50) 2 (7.70) 
H%L 4 (RR/min)   
    20 6 (23.10) 8 (30.80) 
    22 13 (50.00) 12 (46.10) 
    24 7 (26.90) 6 (23.1) 
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